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PURPOSE

Attached for your signature is a recommendation to the Drug Enforcement
Administration (DEA) to reschedule buprenorphine from Schedule V to Schedule IIT of
the Controlled Substances Act (CSA) and the scientific and medical evaluation that forms
the basis for the recommendation as required by the CSA (21 U.S.C. 811 (b)).

BACKGROUND

The Food and Drug Administration has reviewed the abuse potential of several pending
new drug applications for new dosage forms containing the partial opiate agonist,
buprenorphine. Currently, the only product containing buprenorphine that has been
approved by FDA is the original parenteral dosage form (Buprenex) that is presently
controlled as a narcotic in Schedule V of the CSA. Buprenex is approved for the
treatment of pain, whereas two of the pending buprenorphine NDAs, are for products that
will be used in treatment of opiate addiction. These products are intended for use in
office-based treatment of opiate addiction, as opposed to Narcotic Treatment Programs.
The new office-based treatment approach is permitted for substitution treatment with
narcotics that are in Schedules 111, IV, or V of the CSA (21 U.S.C. 823(g)(2)).

With the approval of these pending new formulations, it is expected that availability of
buprenorphine will increase in the United States as it has in other countries, and that
diversion and abuse will follow. Thus, we have concluded that Schedule V provides an
inadequate level of control to deal with the increased availability of the drug, its
anticipated increased level of abuse, and the potential public health risks resulting from
abuse of the new products. Following our review of new scientific, medical and

epidemiological data, we have concluded that Schedule 1T is more appropriate for
buprenorphine than Schedule V.
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DISCUSSION

FDA's own experience with expansion in the availability of other opiate partial agonists
or mixed agonist-antagonists in the United States is also predictive of increased
buprenorphine abuse. This was seen, for example, after the analgesic butorphanol
(Stado! NS) was approved as a nasal spray in late 1991 and marketed the following year.
Stadol Injectable had been approved in 1978. From 1992 to 1994, most of the abuse
reports for butorphanol were received. Ninety-seven percent of these reports were
attributed to the new nasal formulation In contrast, only a small number of cases of
abuse of the injectable product were reported during this time period.

The FDA present assessment relies on new evidence demonstrating that once
buprenorphine availability expands from the original parenteral product to new dosage
forms, buprenorphine use is likely to become more extensive. There is evidence that, with
increased availability, individuals are taking buprenorphine in amounts sufficient to
create a hazard to their health. In France, for example, since approval in 1996 of the
high-dose sublingual formulation of buprenorphine, there have been over 100 new reports
of death from buprenorphine abuse. Many of the decedents were not patients undergoing
treatment for dependence or pain. Many of the same abuse problems as occurring in
France and other countries are likely to occur in the United States when similar products
become available unless further control measures are implemented. There appears in
France to be significant diversion of the drug from legitimate drug channels, as reports
indicate that diversion and forged prescriptions of buprenorphine tablets have been the
source of buprenorphine abuse. Within the United States, people who are likely to

experiment with buprenorphine for recreational purposes are believed to be particularly
vulnerable.

FDA also has concluded based on the new data and reevaluation of earlier studies that
dependence on buprenorphine is a major concern. Abuse of buprenorphine has been
shown to result in a withdrawal syndrome of moderate intensity, a characteristic of
Schedule 111 substances. Twenty percent of newborns to addicted mothers being treated

with buprenorphine for opiate dependence have exhibited an abstinence syndrome severe
enough to require medical intervention.

We have informed the National Institute on Drug Abuse (NIDA) of our scientific and
medical evaluation and recommendation. The development of buprenorphine as a
treatment for opiate addiction has been a major program of NIDA, which has provided
assistance and encouragement to the pharmaceutical industry throughout the
development. NIDA has had a prominent role in putting forth the concept of
buprenorphine as the pharmaceutical agent appropriate for office-based treatment of
opiate addiction in the United Statés, and has advocated its use in order to improve access
to treatment by making treatment available to an expanded patient population. This
Schedule 11l recommendation is consistent with that public health mission and will not
impede office-based treatment of opiate addiction. Because of NIDA's prominent role in
contributing to the development of buprenorphine for treatment of opiate addiction and
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the potential appearance of a conflict-of-interest, the FDA assessment has been prepared
without contributions from NIDA.

We have prepared the attached evaluation of buprenorphine, which is the basis for our
recommendation.
Bernard A. Schwetz, D.V.M., Ph.D.

Attachments (2):

Tab A - Recommendation to Reschedule Buprenorphine
Tab B- Letter from the DHHS to DEA



Buprenorphine
Recommendation to Reschedule Buprenorphine
From Schedule V to Schedule ITI of the Controlled Substances Act

sy

I. RECOMMENDATION

The Food and Drug Adunustration (FDA) is recommending the rescheduling of buprenorphine
from Schedule V to Schedulc 11l of the Controlled Substances Act (CSA). Buprenorphine as a
derivative of opium was originally a Schedule II narcotic. Buprenorphine was reclassified to
Schedule V in 1984, following its 19¥2 approval as a parenteral analgesic. Several new
buprenorphine products, in more accessible and potentially abusable dosage forms, are currently
under development. FDA has evaluated recent data from abroad on the new dosage forms that
relate to abuse, dependence, safety, and increased availability. After consideration of the
scientific and medical evidence presented under the eight factors discussed below, FDA finds

that buprenorphine meets the three criteria for placing a substance in Schedule I1I of the CSA
under 21 U.S.C. 312(b).

The FDA assessment relies on new evidence demonstrating that expanded availability and use of
the new dosage forms of buprenorphine is likely to increase abuse. Since approval of the high-
dose sublingual formulation in France in 1996, over 100 reports of death linked to abuse of the
new formulation have been received. Within the United States, people who are likely to
experiment with an available drug for recreational purposes are particularly vulnerable.

FDA also has concluded based on the new data and reevaluation of earlier studies that
dependence on buprenorphine is a major concern. An assessment of dependence is one of the
three findings required to make a scheduling recommendation for a drug in Schedules II through
V. Abuse of Schedule II substances may lead to severe psychological or physical dependence.
For Schedule III substances, a finding of moderate or low physical dependence or high
psychological dependence is required. For substances in Schedule IV, the required finding is
abuse leading to limited physical or psychological dependence relative to substances in Schedule
II1. Finally, for substances in Schedule V, the required finding is that abuse may lead to limited
physical or psychological dependence relative to Schedule IV substances (21 U.S.C. 812).
Buprenorphine has been shown to produce a withdrawal syndrome of moderate intensity,
therefore, as discussed in detail below, it meets the findings for Schedule IIT substances.

II1. BACKGROUND

Pursuant to 21 U.S.C. 811(b), to recommend scheduling under the CSA, the Secretary of the
Department of Health and Human Services is required to consider in a scientific and medical
evaluation eight factors pertaining to control of a substance in the CSA and make three findings.
The findings concern the relative abuse potential, legitimate medical use, and safety or relative
dependence liability of a substance.
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The FDA performs the administrative responsibilities for evaluating a substance for control under
the CSA. The evaluation of buprenorphine, based on eight factors and the resulting three
findings, are discussed in this document.

A. Status of Buprenorphine“in the United States

As a derivative of opium, buprenorphine originally was a Schedule II narcotic. In 1982,
FDA approved buprenorphine for relief of moderate to severe pain. Formulated for
parenteral administration and marketed as Buprenex, the substance was rescheduled to
Schedule V because its abuse potential was believed to be less than that of other
pharmacologically similar opiates. Currently, buprenorphine has limited distribution in the

United States, primarily to hospitals and clinics, because its sole availability is as a
parenteral product.

FDA observed new and unanticipated public health problems when other opiates

_ pharmacologically similar to buprenorphine were approved and marketed in non-
parenteral dosage forms after having been on the market as parenterals. For example,
butorphanol was responsible for significant public health problems after it was approved in
a nasal spray formulation. The original parenteral formulation was approved 13 years
earlier. After marketing of the new dosage form in 1992, the number of reports of abuse
increased from an annual average of 5.4 (1978-1991) to 72 each year (January 1992-April
1994), a 130 percent annual increase. Another example is pentazocine which was first
marketed in the 1970s and was aiso thought not to be abusabie. Its easy accessibility and
combined abuse with the antihistamine tripelennamine lead to the “T’s and Blues”
phenomenon, crushing and injecting the two tablets as a heroin substitute. Therefore,
scheduling was necessary to alleviate this public health problem.

Abuse of transdermal opiates has also been observed. For example, excessive use of
transdermal fentanyl (Schedule II), through multiple patch applications, chewing or other
methods of altering the dosage form to increase absorption, or by extraction for injection
of the active ingredient in a transdermal product, has been documented. Since large

amounts of active ingredient often remain after use, the drug could easily be extracted for
administration by injection or another route.

Several new buprenorphine products in more accessible dosage forms and larger doses are
under development. These new products are likely to be abused to a greater extent and
pose greater public health risks than the parenteral buprenorphine product that is currently
available in the United States. Dramatic increases in abuse and diversion have been
observed following approval and marketing of new formulations of older drugs due to
changes in dose and formulation, as well as market expansion.

In other countries, abuse of buprenorphine tablet formulations has occurred by crushing
them followed by mntranasal or intravenous administration. Sublingual abuse of mtact
buprenorphine tablets has also been reported.
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B. Status of Buprenorphine in Other Countries

Buprenorphine has been available in Europe and in other countries in a number of dosage
forms since the late 1970s (Table 1). Low-dose sublingual and parenteral formulations are
approved in numerous countries to treat pain. The high-dose sublingual dosage form has
been available in France since 1996 and several other countries more recently for the
treatment of opiate addiction. FDA is aware that other buprencrphine formulations may be
under development.

FDA's decision to reschedule buprenorphine from Schedule V to Schedule III is based in
part on the evidence gathered since 1996 from France and other countries documenting
abuse of the sublingual formulations and fatal overdoses that have occurred with abuse of
the high-dose sublingual formulations. The United States experience with the mtroduction
of new formulations such as intranasal or transdermal systems is that the new formulations
often result in increased availability and significant increases in abuse and dependence

problems.

Table 1. Dates of Approval for Sublingual and Injectable Buprenorphine Products

COUNTRY INDICATION: Moderate-to-Severe Pain Opiate Dependence
Injectable 0 3mg/mL SL 0.1mg, 0.2mg, 0.4mg (low dese) SL 2mg, 8me (high dose)
Argentina May 83 9 Dec 97
Australia Aug 32 July 92 2 Nov 00
Austria June 83 Oct 84 28 Jun 99
Babrain % Mar 91
Belgium Mar 79 Apr83 3 Nov 99*
Brazl Mar 88 Mar 88
Chile Jan 90 Jan 90
Colombia June 82 Mar 84
Costa Rica Oct 89
Czech Republic July 84 Oct 84 Q1 2000
Denmark Feb 80 Mar 82:Mar 90 (0.1mg, 0.4mg) 14 Mav 99
Dominican Republic May 82
Ecuador Feb 36
El Satvador Apr 81
Finland May 81 Sep 82; Jan 92 (0.1mg, 0.4mg) 15 Feb 39
France July 84 May 87 Sept 96
Germany July 80 Dec 82 6 Jan 00
Guatemala Nov 80
Greece 3 Nov 99*
Honduras Dec 80 Feb 91
Hong Kong May 87 Mav 87 7 April 00
Hungary July 87 Feb 90
Jceland Aug 83 3 Aug 99
India Mid-1930s Mid-1980s
Irag Mar 83 Mar 88
1reland Feb 78 Jun 80
Israel Dec 00
Italy Feb 82 Jun 84 2 Dec 99
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Japan May 83
Luxemboarg Aang 31 Dec 81 8 July 98
Malaysia Mar 87 Mar 87 June 01
Makta Nov 30
Merxico ] Oct 89
The Netherlands June 81 - Apr 89
New Zealand May 79 Apr 81; Jun 30 (Temgesic-NX)
Nicaragua Feb 31
Norway Apr 80 Mar 83; Feb 91 (0.4 mg) 17 Jan 99
Oman : Dec 85
Pakistan May 79 Oct 81
Panama Feb 80 Mar 83
Peru Aug 80
Portugal Ang 83 Aung 83 3 Nov 99*
Singapore Jun N Jun 91 3 Feb 00
Slovak Rep 28 April 00
South Africa Apr/May 84 Dec 89
Spain Oct 84 Nov 85 3 Nov 99*
Sri Lanka Sep 81 Oct 84
Sweden Nov 81 Nov 86; Sep 90 (0.4mg) 8 Oct 99
Switzerland Oct 79 Mar 83; Sep 91(0.4mg) 22 Dec ¥
Syria Feb 01
Thailand Nov 80 Dec 82
Turkey Apr 86 Apr 86 Mar 00**
United Kingdom Oct 77 Nov 80; Oct 90 (0.1 mg, 0.4mg) 22 Dec 99
USA June 85
United Arab Emirates Oct 83 Oct 83
Venezucla Sep 88 Sep 90
Zaire Mar 86 Mar 86

* Approved through mutunal recognition throagh France; ** Scientifically approved but still awaiting pricing approval
and finalization of local legislation on the management of addiction.

NOTE: With the exception of the data from India, the information for the SL low dose (0.1, 0.2, 0.4mg) and the
Injection was based on information in 2 table generated in May 1993 by Reckitt and Colman

Consistent with the requirements in 21 U.S.C. 811(b), FDA considers the factors pertaining to
control of buprenorphine in the following discussion.

IMl. EVALUATION ACCORDING TO EIGHT FACTORS

Under 21 U.S.C. 811(c), eight factors pertaining to scheduling a drug are to be considered
through a scientific and medical evaluation. The evaluation of buprenorphine with regard to those
eight factors is presented here. In performing this evaluation, the FDA reviewed and analyzed an
extensive body of literature and other data, including more than 200 articles from medical
journals, numerous reports from the World Health Organization (WHO) and the United Nations

International Narcotics Control Board (UIN/INCB), and other relevant data. A detailed reference
list is provided at the end of this document.

Factor 1: The drug’s actual or relative potential for abuse

Evidence of actual abuse of the substance is indicative that a drug has a potential for abuse. The
Agency has concluded that substantial evidence exists from experience abroad and in the United
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States for the potential for buprenorphine abuse to significantly increase once other dosage forms
become available in the United States.

When establishing evidence of the abuse:potential of a substance, the following questions,
discussed in the legislative history of the CSA, should be considered. [Comprehensive Drug

Abuse Prevention and Control Act of 1970, H.R. Rep. No. 91-1444, 91" Congress Sess. 1 (1970)
reprinted in U.S.C.C.A.N. 4566, 4603].

. Is there evidence that individuals are taking the drug in amounts sufficient to create
a bazard to their health or to the safety of other individuals or to the community?

Abuse of buprenorphine sublingual tablets occurs in nurnerous countries, including France, New
Zealand, Australia, United Kingdom, Spain, and India (see factors 4 and 5). Typically, in these
countries, marketed buprenorphine sublingual tablets (which contain doses ranging from 0.1 mg
to 8 mg) have been crushed, the buprenorphine active mgredient dissolved in aqueous medium,
and injected to produce an opioid-like high or to prevent opioid withdrawal Reports also
document abuse of sublingual buprenorphine tablets through mtranasal (snorting) and inhalation
(smoking) routes. In France between 1996 and 2000, more than 100 deaths resuited from abuse
of high dose buprenorphine intended for treatment of opiate withdrawal. Diversion is indicated as

evidence shows that many of the decedents were not intended patients undergoing treatment for
dependence or pain.

Although not yet available in the United States, once approved for marketing, other formulations
such as sublingual and transdermal products, are likely to present many of the same abuse
problems as the high-dose buprenorphine products currently marketed in France and several other
countries. Accordingly, FDA believes that there is evidence that individuals will take

buprenorphine in amounts sufficient to create a hazard to their health and to the safety of other
mdividuals and the community.

Is there significant diversion of the drug from legitimate drug chanmnels?

Reports indicate that diversion and forged prescriptions of buprenorphine tablets have been the
source of buprenorphine abuse in several countries where the sublingual formulation is marketed.
In several cases, national governments have responded by implementing stringent regulatory
controls on buprenorphine to reduce abuse and diversion. (Farrell 1989, Dru 1999, Thirion et al.,
1999, Arditti et al., 1992, Baumevieille et al.,, 1991, Lapeyre-Mestre et al., 1997, WHO 1988)
Increased diversion and abuse has become an international concern. The United Nations
International Narcotics Control Board -(UN/INCB) publishes data on worldwide usage and
availability of drugs regulated under the Single Convention on Narcotic Drugs and the
Convention on Psychotropic Substances. The published data help in assessing the impact of
increased availability of the listed drugs. According to the UN/INCB, world manufacture of
buprenorphine has increased substantially. Buprenorphine production has grown from 35 kg in
1980 to 460 kg in 1998. The United Kingdom has been the leading manufacturer. In 1994 and
1995, manufacture was relatively stable, at approximately 60 kg annually. Manufacture of
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buprenorphine increased sharply in the United Kingdom to 274 kg in 1996, and 433 kg n 1998.
Seven other countries have reported manufacture of buprenorphine since 1993, including India,
Australia, China, the Czech Republic, Hungary, the Netherlands, and Poland. In France, a leading
importer of buprenorphine, imports inereased from 5 kg in 1994 to 159 kg in 1998. The
increased availability coincides with an increase in buprenorphine abuse and reports of death.

France is an appropriate comparator to the United States, because the drug is marketed there both
for the treatment of pam and opiate dependence.

Thus far in the United States, the only source of buprenorphine has been the parenteral product
(0.3 mg/ml.). Currently, prescribing of the approved injectable buprenorphine product for
treatment of pain is limited (annual usage data was only 0.6 kg in 1998 and projected use in 2001
is 1.0 kg). Diversion of this formulation has been negligible, primarily because it has had only
limited distribution and availability. However, with the approval of new formulatious, it is

expected that availability will increase in the United States as it has in other countries, and that
diversion and abuse will follow.

FDA's own experience with expansion in the use of other opiate partial agonists or mixed agonist-
antagonists in the United States suggests the likelihood of increased abuse with buprenorphine, as
seen, for example, after the analgesic butorphanol (Stadol NS) was approved as a nasal spray in
December 1991 and marketed in 1992. From 1992 to 1994, there was a 600 percent increase in
prescription sales for butorpbanol. In contrast, there was no change in prescribing of Stadol
Injectable from 1989 to 1994. By 1994, Stadol NS commanded 85 percent of total prescription
sales and 96 percent of the retail market for all butorphanol products. In contrast, Stadol NS
hospital prescribing was only 14 percent of the total. (See Table 2 below)

Table 2. Comparison of Prescribing of Butorphanol Products before and after
approval of STADOL NS (December 1991). Source: IMS America, Inc.

YEAR | STADOL INJ | STADOL INJ | STADOLNS |STADOL NS
Total Rx (000) | Retail Rx (000) | Total Rx (000) | Retail Rx (000)
1994 205 51 1162 1137
1993 222 53 787 767
1992 210 52 197 214
1991 222 69 N/A N/A
1990 215 iy N/A N/A
1989 223 64 N/A N/A

An increase in reports of abuse paralleled increases in availability of the new product. Abuse
increased to levels not seen following approval of the original butorphanol parenteral product in
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1978. Between 1978 and 1994, 235 spontaneous reports related to abuse and dependence were
submitted to FDA. Of the 235 reports, 165 (70 percent) were received between mid 1992 and
1994, coinciding with initial availability of the new formulation. Only 6 of the 165 reports
received since mid 1992 were due to butorphanol injectable. In 1997, as a result of the increased
rates of abuse and dependence, butorphanol was subsequently placed in Schedule IV of the CSA.
e Are individuals taking the drug on their own initiative, rather than on the basis of
medical advice from a practitioner licensed by law to administer such drugs?

Individuals who abuse opioid drugs and are addicted to opioids have used buprenorphine without
the medical advice of a healthcare practitioner. Often these individuals are using buprenorphine as
an opioid substitute, for its euphorgenic properties. (Lavelle et al.,, 1991, Rainey 1986, Strang
1985, 1991, Tracqui et al., 1998, Kmtz 2000, Basu 1990, Bedi 1998, Robinson et al., 1993, Dore
et al., 1997, Singh et al., 1992, Chowdhury et al., 190, 1998)

Opiate naive individuals may also be using buprenorphine and may be obtaining the drug without
medical authorization. Reports from those countries experiencing abuse show that access to the
drug is being gained through falsified prescriptions, theft, and "doctor shopping” (Lavelle et al.,
1991, Dore et al., 1997, Harper 1983, Lebedevs 1985, Quigley et al., 1984).

. Is the drug a new drug that is so related in its action to a drug already listed as
having a potential for abuse to make it likely that the drug will bave the same
potential for abuse as such drugs? Is it thus reasonable to assume that there may be
significant diversions from legitimate channels, significant use contrary to or

without medical advice, or that it has a substantial capability of creating bazards to
the health of the user or to the safety of the community?

Buprenorphine is similar to other opioids in its euphonia and agonist effects. The pharmacology
of buprenorphine contributes to both its efficacy in analgesia and in opioid substitution, as well as
its abuse potential. It is classified as a partial agonist of the {-opioid receptor because a plateau
(or ceiling) for dose effects related to subjective and respiratory responses after acute
administration has been described in the scientific literature (see also factor 2). Pure mu opiates
like methadone and morphine continue to produce euphoria with increasing doses, unlike
buprenorphine (Walsh et al. 1994, 1995). Buprenorphine, like hydromorphone, produced
significant elevations of the Morphine-Benzedrine Group (MBG) of the Addiction Research
Center Inventory (ARCI) and on the "good effects” visual analog scale (Bigelow and Preston,

1992). However, buprenorphine produces an increase in dysphoria at increasing doses, unlike
hydrocodone which makes it less likely to be abused.

Buprenorphine bas been shown to be effective in reducing or eliminating the withdrawal effects of
opioid dependence and addiction. Withdrawal from buprenorphine is not as severe as withdrawal
from Schedule II opioid agonists, such as methadone. The moderate opiate withdrawal syndrome
of buprenorphine is attributable to its pbarmacology as a partial agonist (see factor 2). A series of
studies describes the buprenorphine withdrawal syndrome as moderate, which typifies drugs listed



< = Feoramendation to Reschedule Buprerorphine R

from Schedule V to Schedule ITI of the CSA

in Schedule I1I (see factor 7). Additionally, higher doses of antagonists are needed to precipitate
withdrawal from buprenorphine than are needed for the same response from full p-opioid
agonists. Amass et al. (1994) concluded, in addition, that discontinuation of buprenorphine can
induce withdrawal symptoms sufficient to promote relapse to opioid use. Also, a significant

peonatal withdrawal syndrome of moderate severity has been observed and documented (Fischer
et al., 2000).

In addition to the new evidence gathered since mtroduction of buprenorphine for opiate
dependence (France 1996) in the sublingual high-dose formulation, the FDA assessment is the
result of the recent U.S. experience with the mixed opiate agonist-antagonist, butorphanol. When
usage of butorphanol expanded from the injectable form following approval of a new, widely
available and convenient intranasal formulation, abuse and diversion increased.

The increased availability after approval of new buprenorphine formulations is likely to lead to
Increased abuse, diversion, and public health concerns in the United States, as has been witnessed
in other countries and as has been experienced in the United States after the intranasal
butorphanol product was approved in December 1991.

Factor 2: Scientific evidence of its pharmacological effect, if known

Buprenorphine is a partial agonist at J-opioid receptors and an antagonist at K-opioid receptors.
Buprenorphine displays a slow dissociation from the {-opioid receptor. From animal and human
studies, the anaigesic potency of buprenorphine is 10 to 20 times greater than that of morphine.

If abused, buprenorphine dependence can result, though the buprenorphine withdrawal syndrome

is of moderate severity (see factor 7). The scientific evidence of the pharmacology of
buprenorphine is discussed below.

A. Preclinical Pharmacology

l. Receptor Selectivity

The concept of multiple opioid receptors has been proposed as the basis of opioid
pbarmacology. Activation of the U-receptor involves production of supraspinal analgesia,
respiratory depression, euphona, reduced gastrointestinal motility, and physical
dependence. Drugs with agonist activity at the K-receptor induce spinal analgesia, miosis,
and sedation and produce dysphora and psychomimetic effects (disoriented and/or

depersonalized feelings). The O-receptor is also associated with analgesia, but its specific
role is not clear.
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Table 3. Narcotic Receptor Binding K; (nM)

DRUGS Y (o) K
Morphine 38 510 1,900
Nalbuphine 63 <} 163 61

'| (£)-pentazocine | 39 467 87
Butorphanol 1.7 13 74
Bupreporphine [ 077 | 2.2 )
Naloxone 1.2 19 12
Naltrexone 0.37 |94

Source: Schmidt et al., 1985

Buprenorphine has been shown to have high affinities for opiate receptors relative to other
substances. Table 3 shows inhibition constant values (K;s) for several opioids and for y-,
5-, and K- opioid receptors. Kis are used as a measure of the affinity of a drug for a
receptor. Lower K, values are indicative of a higher affinity for the receptor type being
evaluated. K,s are relative values, and, under the same experimental conditions, may be
used for comparison of affinity between drugs. The data also show that buprenorphine
has similar affinity for the three opioid receptors (4, 8, and k) and stronger relative afhnity
for the p-opioid receptor. Receptor binding studies do not allow differentiation between

agonist and antagonist properties. These in vitro studies use guinea pig ileum and mouse
vas deferens isolated organ assays.

Antinociceptive tests in living animals are generally used in initially characterizing the
opioid profile of new drugs. Buprenorphine differs from both pentazocine and morphine
in its difficult displacement by naloxone and by other opioids in receptor binding studies
(Boas & Villiger 1985). Pentazocine is a weak | antagonist and K agonist. Thus
combination of Y antagonism coupled with K agonism is responsible for the designation of
these drugs as mixed agonist/antagonist agents. An attenuated withdrawal syndrome
correlates with the slow dissociation of buprenorphine from [ receptors.

2. Animal pharmacology

Buprenorphine is a potent, long-lasting, antinociceptive agent in animal models (Cowan et
al., 1977a; Tyers et al. 1979, 1980, 1985; Shintani et al., 1982). The dose response curve
for the opioid effects of buprenorphine in rodents is bell-shaped in a pumber of aspects,
including respiratory depression (Rance, 1979). Buprenorphine lowers the heart rate in
rodents, cats, and dogs; however, other hemodynamic variables are affected to less extent
over a wide dosage range. The-LDses for buprenorphine are higher than those of

pentazocine, despite the 120- to 550- fold greater potency of buprenorphine as an
analgesic (Cowan et al., 1977Db).

Respiratory depression caused by buprenorphine and morphine in rats was comparable at
Jow to moderate doses in rats and dogs. However, increasing doses produced a “ceiling
effect” for buprenorphine that was not produced by morphine. Reduced and arterial
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pCO?2 increased in one dog at 0.1 mg/kg and in two other dogs at I mg/kg i.v.
buprenorphine.

Another study compared the effects of buprenorphine and morphine on arterial pO2,
pCO2, and pH in conscious rats. Buprenorphine (0.1 to 30 mg/kg, i.a.) produced a bell-
shaped respiratory depressant curve. Buprenorphine produced alterations in pCO2 with
doses as low as 0.1 mg/kg but increasing doses produced a "ceiling effect.”

B. Clinical pharmacology

A number of buprenorphine clinical pharmacology and abuse liability studies have been
carried out over the years. However, many of these studies only examine the subjective
responses of single dose administration, and at high doses of a drug in opiate addicts, but
do not examine the effects of repeated or multi-dose administration, or doses in the
therapeutic range. Buprenorphine produced opioid agonist effects that were dose-related,
with the suggestion of a "ceiling” of the agonist score between 8 mg and 16 mg of
buprenorphine (Jasinski et al.,1978; Bigelow and Preston, 1992; Strain et al., 1999).

Weinhold et al. (1992) studied a group of nondependent opioid abusers. Various
intramuscular buprenorphine doses, alone and in combination, were administered. In this
population, buprenorphine (8 mg) was identified as an opioid 100 percent of the time, and
the drug produced dose-related increases in subjective ratings. Consistent with other
resuits in nondependent subjects, there was an increase in scores for "high" and "liking” on
a subject-rated agonist scale. Ratmgs on the Pentobarbital-Chlorpromazine-Alcohol
Group (PCAG) of the ARCI, a measure of sedation, also increased.

Walsh et al. (1994b, 1995b) compared the effects of a range of doses of buprenorphine
and methadone. Buprenorphine produced significant dose effects on ratings of "high,”
"magnitude of high," "liking for the drug," and "good effects,"” without significant changes
in ratings of "feeling sick" or "bad effects.” The data suggested that there was a "ceiling
effect” for a variety of the positive subjective responses beyond which there was no
increase. The apparent ceiling in the population of experienced drug abusers varied from
16 mg for "high" or "any drug effect” down to 2 mg for "good effects” or "liking.”
Buprenorphine produced an increase in sedation that peaked at 4 mg and declined after 16
mg. Buprenorphine, however, did not produce changes in the euphoria scale, but did
mncrease dysphoria which is likely to act as a deterrant to abuse. Overall positive effects of
methadone increased linearly as the dose was raised, whereas those of buprenorphine were
ponlinear and most effects reached a maximum at a dose ranging from 4 to 8 mg.

C. Bioavailability.

Buprenorphine is poorly bioavailable by the oral route, as a result of extensive metabolism
m the small intestine and liver to its major metabolites: N-dealkyl buprenorphine
(norbuprenorphine) and glucuronides of buprenorphine. Excretion of orally administered
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buprenorphine is predominantly (70 percent) via the feces following biliary excretion of
nonmetabolized drug and metabolites. The absolute bioavailability of sublingual tablets is
approximately 30 percent when the extent of absorption of a sublingual solution is
compared to an intravenous doses(Mendelson et al., 1997). Dissolving the sublingual
buprenorphine tablet (8 mg) in aqueous alcobol enhances sublingual absorption: the
bioavailability of the tablet is approximately 50 percent that of a sublingual aqueous

alcoholic solution containing equivalent amounts of buprenorphine. (Nath et al., 1999;
Schuh et al., 1999)

D. Absorption.

Following 4-mg, 8-mg, and 16-mg doses of sublingual buprenorphine, mean tablet
disintegration times were 4, 6 to 7, and 7 to 8 minutes, respectively. Residual tablet
fragments remain. Predose salivary pH ranged from pH 5.6 to 8.4. Postdose salivary pH
ranged from 5.5 to 7.1. Dissolution studies showed that above pH 6, in vitro dissolution
of buprenorphine from sublingual tablets was compromised, attributed to limited aqueous
solubility. For a weak base like buprenorphine, only the nonionized form of the drug is
absorbed across the oral mucosa. Absorption of lipophilic weak bases should increase
with salivary pH increases. It appears that the high-lipid solubility of buprenorphine
allows rapid absorption to the oral tissues. The tissue, however, serves as a reservoir that
delays absorption to the systemic circulation.

E. Metabolism

Norbuprenorphine has a very long half-life and may accumulate to the same extent as
parent drug during multiple dosing. Norbuprenorphine is a full y-opioid agonist with low
intrinsic activity and from animal studies has been shown not to readily enter the brain.
Buprenorphine is extensively metabolized by the hepatic cytochrome P450 in humans,
yielding norbuprenorphine (i vitro study). The specific form of P450 involved in the N-
dealkylation is the P450 3A4 1soform. Buprenorphine and norbuprenorphine are also
conjugated with ghicuronic acid by a number of isoforms of UDP-glucuronosyl-
transferases. At least two unidentified metabolites in urine account for less than 1 percent
of the buprenorphine dose.

F. Drug Interactions

Full p-opioid receptor agonists are known to produce respiratory depression, coma, and

death if taken at high doses, especially by the mtravenous route, and this is a common
cause of fatality in heroin addicts.

Data show that most buprenorphine-related deaths have resulted from overdose and have
been associated with drug combinations. The deaths involved abuse of buprenorphine and
were similar to overdoses resulting from abuse of heroin. Deaths were often attributed to
concomitant use of benzodiazepines, other sedative-hypnotics, and opioids. (Kintz 2000,
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Tracqui et al., 1993)

The in vitro interaction between HIV-1 protease inhibitors and buprenorphine was
investigated. The protease mhibitoss are extensively metabolized by cytochrome P450
3A4. Metbadone and buprenorphine, are each metabolized by CYP 3A4 as well.
Potentially significant drug interactions of protease inhibitors co-administered with

methadone or buprenorphine are likely. The resulting effect of these mteractions is that the
levels of each opiate may be significantly elevated.

Factor 3: The state of current scientific knowledge regarding the substance

Buprenorphine is a well-characterized synthetic opiate. Buprenorphine is manufactured from
thebaine, a naturally occurring constituent of opium. For this reason, buprenorphine was
originally classified as a Schedule II parcotic until 1984 when it was reclassified to Schedule V,
following its 1982 approval as a parenteral analgesic. Chemically, the drug is 17-
(cyclopropylmethyl)-a-(1,1-dimethylethyl)-4,5-epoxy- 18,19-dihydro-3-hydroxy-6-methoxy-a-
methyl-6,14-ethenomorphinan-7-methanol hydrochloride. CAS registry numbers are 53152-21-9
(hydrochloride salt) and 52485-79-7 (free base). Its molecular formula is CoeHy NO,. HC1,
molecular weight is 504.11 (hydrochloride). The salt is a white crystalline powder that is
sparingly soluble in water, but soluble in methanol or ethanol and practically insoluble in ether.

Factor 4: Its history and current pattern of abuse

As Table 1 shows, buprenorphine has gained worldwide approvals since the late 1970s, as an
mnjectable product; the low-dose sublingual formulation (for treatment of moderate to severe pain)
in most countries followed shortly thereafter. Approvals of the high-dose sublingual formulation
(for treatment of opiate dependence) did not begin until the mid-1990s, with France being one of
the first countries to approve the high-dose sublingual formulation in 1996. Argentina approved
this formulation in Jate 1997; Luxembourg approved it in 1998; and the United Kingdom
approved it n late 1999. Abuse involving the low-dose tablets has been reported since the 1980s.
Increasing numbers of reports of buprenorphine abuse have been documented since 1996.

A. France

The recent experience in France provides considerable data about the use of buprenorphine for
maintenance treatment of opiate addiction outside of the methadone clinic model. First marketed
in France in 1987 as a low-dose sublingual analgesic (Arditti et al.), abuse and diversion were
identified soon after approval. Between 1992 and 1993, buprenorphine was identified as the third

most commonly appearing drug in falsified prescriptions in southwestern France (Baumpevieille et
al, 1997).

In December 1992, the French government instituted special dispensing and prescribing
procedures, similar to those governing narcotic drugs.
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. Buprenorphine was monitored by the French Medical Association.

Prescriptions were required to be written on a voucher taken from a counterfoil
prescription book that was specifically designed for narcotic drugs.

Prescriptions could be filled byw‘any pharmacy, but had to be retained by the pharmacist
for three years.

In 1996, general practitioners were permitted to prescribe buprenorphine sublingual tablets for
treating opiate dependence for up to 28 days per prescription, using the counterfoil prescription
book. Doses prescribed were in the range of 4 to 16 mg/day. Auriacombe et al. reported that,
when buprenorphine maintenance therapy was launched, the price of an 8-mg sublingual tablet
was 100 francs. More recently, Dru (1999) reported that, in Pans at least, buprenorphine was
easily accessible on the illicit market and was sold for 10 to 15 francs. The decrease in cost
between the time buprenorphine maintenance was launched and 1999, is likely the result of the
widespread availability of buprenorphine, by illegal and legal means. Because of continuing
reports of abuse and diversion, on September 20, 1999, restrictions on dispensing of
buprenorphine were tightened to a 7-day supply at one time per prescription.

B. United Kingdom (UK) and Ireland

Buprenorphine was approved in the United Kingdom as an injectable (1977) and a low-dose
sublingual tablet (1980) for the treatment of pain (Table 1). Strang (1985) reported on the first
appearance of buprenorphine abuse in the United Kingdom. Abuse was attributed to the use of
stolen prescription forms. Sublingual buprenorphine tablets (0.2 mg), selling for 50 pence to 1
pound each, were frequently reported as being crushed, solubilized, and injected. Five tablets
were considered to be the equal to the cost of heroin. In 1991, a new form of buprenorphine
abuse was reported, again by Strang. Tablets (0.2-mg sublingual Temgesic) were crushed into a
powder and snorted. A more rapid psychoactive effect was described. Recently, smoking
(inhalation) of crushed tablets leading to pulmonary edema has been identified as a cause of
death. As has been the experience in the United States, abuse and diversion of parenteral
buprenorphine have not become public health problems in the United Kingdom. Data on
marketing, usage, or abuse are unavailable on the high-dose sublingual buprenorphine tablets

which were not approved for treatment of opiate dependence in the United Kingdom until late
1999.

In Scotland, abuse of buprenorphine combined with temazepam has been reported (Morrison,
1989, Sakol et al., 1989, Gray et al., 1989, Hammersley et al,, 1990, Lavelle etal,, 1991). One
suggested explanation for increasing abuse of buprenorphine was a reported decrease in the
quantity and quality of available street heroin (Sakol el al., 1989). A study by Gruer of drug use
among 727 new clients in a needle-exchange program in Glasgow in 1992 showed that the most
common injected drugs were heroin (61 percent) and buprenorphine (45 percent), and both of
these drugs were frequently combined with a benzodiazepine. Opioid use in adolescents
experimenting with buprenorphine was also documented by Coggans et al. (1991).
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tablet) for the treatment of pain, "doctor shopping,” forged prescriptions, pharmacy break-mns, and
street availability were all reported to have increased for buprenorphine in 1986 and 1987.

C. Spain RS

In Spain, where the injectable and sublingual tablets have been available since the mid 1980s,
addicts reported obtaining buprenorphine from drug dealers, and the most common method of use
was to crush and inject the tablets after dilution. As in the United Kingdom, data on marketing,

usage, or abuse are unavailable from Spain for the recently approved high-dose sublingual
buprenorphine tablets.

D. India, Pakistan, Bangladesh, and Nepal

Buprenorphine abuse and diversion have become a significant problem throughout India and
surrounding countries (Basu et al., 1990; Bedi et al., 1993; Chowdhury et. al, 1990; Singh et al,,
1986, 1992; Kumar 1995). Government estimates of 50,000 buprenorphine abusers in Delhi
alone account for 20 percent of opiate products abused in India since 1993 (Mudur 1999). The
drug is sold often without valid prescriptions, illegally transported to neighboring countries, and
sold for profit. Similar patterns of mtravenous and polydrug abuse were reported from opiate
clinics in other Asian countries. Primary buprenorphine abuse in treatment-seeking populations
has also been documented in Pakistan (Niaz 1998) and Bangladesh (Chowdhury et al., 1998).

Of interest, data from Nepal show that two-thirds of first-time intravenous opiate abusers
surveyed had initiated abuse with buprenorphine, as compared to 20 percent with heroin
(Chatterjee et al., 1996). Findings such as these must be interpreted in the context of regional

availability, relative costs and availability of heroin, as well as local issues including antinarcotic
initiatives.

E. New Zealand

The New Zealand experience with abuse of a low-dose buprenorphine product is instructive. In
March 1991, because of significant problems with intravenous abuse of crushed buprenorphine
sublingual tablets, buprenorphine was reformulated by combining it with naloxone. The mpact of
this drug reformulation was evaluated by Robmnson in surveys of new patients presenting for drug

abuse treatment in Wellington, before (1990) and after (1991) the buprenorphine-naloxone
combination product was introduced.

In 1990, prior to the reformulation, considerable intravenous misuse/abuse of the 0.2 mg tablets
was reported. Eighty-one percent of the patients in Robinson’s survey reported using
buprenorphine tablets during the previous four weeks. It is noteworthy that although abuse
declined, a considerable percentage of the patients (57%) reported misuse of the combination
tablet in the 1991 survey done after the product was reformulated with naloxone.
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Factor 5: The scope, duration, and significance of abuse

The pattern of abuse described in factor:4 appears to be typical of problems encountered
elsewhere. In general, first indications of abuse are detected soon after introduction to the market
of an easily accessible product, such as the sublingual tablet. In 1985 in Europe, the lack of
dispensing restrictions and widespread use by heroin addicts and by individuals who were not
already abusing heroin or other opiates resulted m the World Health Organization recommending
buprenorphine for Schedule 111 of the Convention on Psychotropic Substances of 1971.

The sublingual dosage form, rather than the parenteral, is the product usually described as being
abused. Abuse is accomplished by several routes, including manipulation of the dosage form
(e.g., crushing, dissolving) and self-administration by originally unintended routes (e.g., mhalation,
injection), all for the purpose of enhancing the drug's effects. Enhancement of absorption of the
buprenorphine sublingual tablets can be accomplished by crushing the tablets, extracting the
buprenorphine m alcohol, and sublingual administration of the alcoholic solution.

The factors likely to contribute to abuse of buprenorphine include the high cost, low quality, and
low availability of heromn (Lavelle et al., 1991) versus the low cost, high availability, and
pharmaceutical quality of buprenorphine. High availability results from "doctor shopping,”
prescription fraud, and pharmaceutical supply robbery. Other factors that contribute to abuse
include the perception that buprenorphine is not a dangerous or addictive drug and the easy
process of converting buprenorphine tablets mto an injectable formulation.

As described above, a high incidence of buprenorphine abuse has been reported from France, New
Zealand, Spain, Ireland, Scotland, and India. The drug abuse histories of the individuals abusing
the drug appear to be relevant to the subjective response to buprenorphine. Identified at-risk
populations are described in factor 6 (Public Health Risk). Surveys in several countries showed
that buprenorphine, along with heroin, temazepam, and amphetamines, ranks among the top drugs
most frequently abused (Lavelle et al., 1991, Arditti et al., 1992, Lapeyre-Mestre et al., 1997,
Thirion et al., 1999, Shewan et al., 1998, Taylor et al.,, 1996, Coggans et al., 1991, Barnard et al.,
1998). As already discussed, to reduce buprenorphine abuse, French authorities since 1992 have

imposed progressively more narcotics restrictions on the prescribing and dispensing of
buprenorphine drug products.

Deaths in France have been reported as related to the interactions of buprenorphine with other
agents, including benzodiazepines, alcohol, and other opioids. Most of the deaths mvolved
individuals who could not be identified as mtended buprenorphine participants in a comprehensive

treatment program nor as patients. Respiratory depressant effects are a major concern from
buprenorphine overdose, as they are for other opiates.

Between January 1996 and May 2000, numerous deaths in France have been attributed to
buprenorphine. The first 20 fatalities (Tracqui et al., 1998) were described in the open literature.
An additional 117 fatalities, based on data from the Institute of Legal Medicine of Strasbourg and
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13 other French forensic centers, have been recorded (Kintz 2000). Ktz considered the total
number of buprenorphine-related fatalities in France to be an underestimation of the problem.
Intravenous injection of crushed tablets, concomitant use of psychotropics, and the relatively high
dosage of the buprenorphine formulation in France appear to be the major risk factors for such
fatalities. All cases but ope involved a concomitant intake of psychotropics. In the one case,
cause of death was listed as tracheobronchial mhalation; blood buprenorphine concentration was
0.8 ng/ml. Benzodiazepines ranked first in association (present in 91 observations, of which 64
were nordiazepam). There were 37 cases involving neuroleptics, of which 26 were with
cyamemazine. Eighteen cases (8 with tricyclics and 10 SSRIs) were with antidepressants.
Concomitant use of other narcotics was observed: with morphine (12 cases), codeine (2 cases),

methadone (4 cases), pethidine (1 case) and propoxyphene (4 cases). Four fatalities mvolved
ethanol and buprenorphine.

A summary of postmarketing data from France indicates the use of buprenorphine among
pregnant opiate-dependent women had resulted in 66 neonates experiencing some degree of
withdrawal symptoms. Seven fetal deaths among mothers receiving sublingual buprenorphine
tablets were reported in France. There is a need for large studies to compare buprenorphine with
other opiates in opioid-dependent pregnant women (Fischer et al., 2000).

Factor 6: What, if any, risk there is to the public health

The opioid-like pharmacological profile of buprenorphine presents the same risks to the public
health as other opioids. Respiratory depression resulting in death is a major risk of buprenorphine
and other opioids, especially if overdosed or abused. In France, high-dose sublingual
buprenorphine has been available by prescription smce 1996 for the treatment of opiate
dependence. During the first three years of marketing, approximately 50,000 individuals were
treated for heroin addiction with the drug product. Many buprenorphine-related deaths have been
reported in the published literature. The deaths involved individuals who were not in treatment
for addiction, but who had obtained the drug through diversion or other unauthorized means.
Most of the buprenorphine-related fatalities mvolved individuals who had taken other drugs or

alcohol in combination with buprenorphine (Tracqui et al., Reynaud et al. | Gaulier et al., and
Cracowski).

Kintz (2000) reported details involving 117 fatalities, as described above (factor 5).
Measurements of buprenorphine and norbuprenorphine levels in postmortem blood varied widely:
0.1 to 76.0 ng/mL and <0.1 to 65 ng/mL, respectively. All but one case mvolved concomitant
intake of other psychotropics, which is typical of an opiate-addicted population. Benzodiazepines,
present in 91 observations, were commonly associated with the buprenorphine deaths. Other
cases involved neuroleptics, tricyclic antidepressants, SSRIs, alcohol, and other opiates.
Tracheobronchial inhalation was frequently mentioned as the cause of death.

Relevant public health concerns relate to the identified at-risk populations, including neonates,
recreational drug users (inchuding youth), and experienced drug users.
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A. Neonates

Neonatal abstinence syndrome (IJAS) is the most common adverse event reported
postmarketing in France for use of buprenorphine sublmgual tablets by pregnant women.
NAS is a typical opiate-like withdrawal syndrome, including tremor and autopomic
hyperreflexsa, that is mild to moderately severe in intensity. Between 1996 and the first six
months of 1999, 66 reports of NAS were received by the mapufacturer.

NAS has been reported for buprenorphine after childbirth or after weaning. In one study
(Fischer et al., 2000), 20 percent of newborns to mothers in treatment with buprenorphine
substitution for opiate dependence exhibited an abstinence syndrome severe enough to
require treatment. Fischer et al. followed 15 pregnant opioid-dependent mothers until
birth in an uncontrolied, open study. Most subjects (91 percent) bad negative urine
screens for other opioids. Mothers were maintained on buprenorphine for an average
period of 11.7 weeks at a dose of 8.4 mg/day and decreased to 7.4 mg/day at delivery.

NAS in the newboms was rated as moderately severe in 20 percent of the study
population.

B. Recreational Drug Users

There is concern that young people who may be m the early stages of drug
experimentation or who have been using opioid drugs in limited circumstances would be at
risk and likely to try buprenorphine if it were available. In the 1980s, the .2 mg analgesic
buprenorphine tablet was abused m Great Britain, primarily by young recreational drug

users, some of whom were opioid naive (Forsyth et al. 1993; Frischer 1992). Abuse by
mtravenous and intramuscular routes has also been documented.

C. Experienced Drug Users

Individuals who have had substantial drug abuse experience, have abused drugs for at least
three years, or abused drugs intravenously comprise another identifiable at-risk
population. Such individuals may have abused opioids without becoming physically
dependent. The clinical pharmacology research on buprenorphine relating to abuse
potential was conducted in nondependent subjects with past histories of opioid-experience
(Jasinksi et al., 1978, 1989; Bedi et al., 1998; Walsh et al., 1994a). Opioid-experienced
users reported positive drug effects and "liking" buprenorphine by various routes of

administration (Bigelow and Preston 1992; Strain et al. 1999; Johnson et al. 2000). See
Factor 2.

Examination of frequency of use data m Glasgow revealed that some opioid abusers used
buprenorphine frequently. Buprenorphine was used as a heroin substitute at times when
heroin was either unavailable, of low quality, or relatively too costly (Shewan et al. 1998).



~“Recommendation to Reschedule Buprenorphine R 2.

from Schedule V to Schedule Il of the CSA

Opioid-dependent individuals may use buprenorphine to help alleviate withdrawal
symptoms. Robinson et al. reported that 63 percent of subjects from New Zealand used
buprenorphine to lessen withdrawal effects, and 28 percent used the drug for euphoria.

Mendelson et al. (1996) evaluated the response of daily heroin users to buprenorphine (2-
mg i.v.). Buprenorphine increased agonist subjective measures and decreased antagonist
measures in this group. Part of the stidy design focnsed on potential street valie for
buprenorphine. Seven of eight subjects indicated that they would pay between $5 and $20
for the dose of buprenorphine received, which was somewhat less than what they were

paying to support their habit. Four of the subjects reported they would pay this amount
only to alleviate withdrawal.

Factor 7: The drug’s psychic or physiological dependence liability

Dependence on buprenorphine following extended administration has been demonstrated using
abrupt discontmuation or reduction of dosage and administration of an opioid antagonist. Both
approaches produced symptoms of opioid withdrawal.

According to the Diagnostic and Statistical Manual IV - Technical Revision (2000), withdrawal
is usually associated with substance dependence. Opioid withdrawal is characterized by a pattern
of signs and symptoms that are opposite to the acute agonist effects of the opioid. Individuals in
withdrawal have a craving to re-admunister the agonist to reduce these symptoms. The first
symptoms are subjective and consist of complaints of anxdety, restlessness, and muscle pains
often in the back and legs, accompanied by a wish to obtain opioids (craving) and drug-seeking
behavior, along with irritability and increased sensitivity to pain. In individuals dependent on
short-acting opioids, such as heroin, withdrawal symptoms begin within 6 to 12 hours after the
last dose. Symptoms take several days to emerge in the case of longer-acting drugs, such as
buprenorphine. Acute withdrawal symptoms for a short-acting opioid usually peak within 1 to 3
days and gradually subside over S to 7 days. Less acute withdrawal symptoms can last for weeks
to months. These more chronic symptoms include anxiety, dysphoria, anhedonia, insomnia, and

drug craving. A physiological component is usually associated with withdrawal in cases of opioid
dependence.

A low dose of naloxone administered to subjects chronically treated with buprenorphine did not
precipitate abstinence (Jasinski et al., 1978). After abrupt withdrawal, however, the first
withdrawal symptoms occurred on days 4 and 5 following discontinuation. The intensity of
withdrawal was described as comparable to that seen with other substances, codeine (C-11) and
dextropropoxyphene (C-II). Subjects (on days 14 to 15) requested and received morphine and
diazepam to relieve the withdrawal symptoms. Kosten et al. (1990) studied the effect of opioid
antagonists on buprenorphine-mamtained patients; 2 to 3 mg buprenorphine was administered
sublingually for 30 days. Oral paltrexone (1 mg) bad no effect, but a high dose of naloxone
(approximately 35-mg i.v.) precipitated significant withdrawal signs, though of less intensity than



~ “Récommendation io Reschedule Baprenorphine 7 T 7 e

19
from Schedule V to Schedule II of the CSA

that of methadone-maintained patients (36 mg/day) after receiving 1 mg of naltrexone. Similarly,
Eissenberg et al., (1996) demonstrated that naloxone and naltrexone produced dose-related
withdrawal and that higher doses of antagonists are required to produce withdrawal from
buprenorphine observed in other studies that used full p-opioid agonists. Significant precipitated
abstinence was seen after 3 and 10 mg of intramuscular naloxone/70 kg and after 3 mg of oral
naltrexone.

Seow et al, studied the withdrawal of heroin-dependent outpatients receiving 2 or 4 mg
sublingual buprenorphine. After 21 days of controlled buprenorphine administration, the subjects
were allowed to abruptly withdraw from buprenorphine. The subjects responded unfavorably to
cessation of buprenorphine due to an increase in withdrawal symptoms. Subjects requested
treatment of symptoms or transfer to a methadone program. These effects were reversed after re-
administration of buprenorphine. In separate studies conducted by Kosten et al. (1988), San et al.
(1992), and Fudula (1990), abrupt discontinuation of buprenorphine produced a withdrawal
characterized as mild to moderately severe: effects peaked at 3 to 5 days, with a gradual
lessening in intensity 8 to 10 days after the last dose.

Factor 8: Whether the substance is an immediate precursor of a substance already
controlled

Buprenorphine is not an immediate precursor of a substance already controlled.

IV.  FINDINGS AND RECOMMENDATION

After consideration of the scientific and medical evidence presented under the eight factors
discussed above, FDA finds that buprenorphine meets the three criteria for placing a substance in

Schedule III of the CSA under 21 U.S.C. 812(b). Specifically:

1. Buprenorphine has a potential for abuse less than the drugs or other substances in

Schedules I and 11.

Buprenorphine has high affinity for, and slow dissociation from, the p-opioid receptor. In
humans, buprenorphine produces a typical spectrum of opioid effects related to its partial 1-
agonist activity, including euphoria, drug liking, pupillary constriction, respiratory depression and
sedation. Reports of abuse of buprenorphine via the intravenous, sublingual, intranasal, and
inhalation routes have been reported to occur in numerous countries where the drug has been
available for treatment. In most case reports involving deaths related to buprenorphine, the drug

. was obtained by diversion and primarily abused in combination with other drugs (sedative-
hypnotics, otber opioids) and alcohol. However, in both preclinical and clinical studies,
buprenorphine manifests a shallower dose response curve and "ceiling effect” for many actions
compared to pure agonists such as morphine (C-II) and hydromorphone (C-II). Therefore,
buprenorphine appears overall to have a potential for abuse less than the opiates in Schedule 11,
but greater than the mixed agonist-antagonists or partial agonists in Schedule I'V.
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2. Buprenorphine has a currently accepted medical use in treatment in the United
States.

<

Buprenorphine is currently approved in the USA for medical treatment as an analgesic parenteral
agent. Other dosage forms of buprenorphine are currently being developed.

3. Abusc qf buprenorphine may lead to maderate or low physical dependence or high
psychological dependence.

The withdrawal syndrome that develops after continued use is typical of opioids and is evidence
of the capacity of buprenorphine to produce physical dependence. The intensity of the withdrawal
syndrome has been evaluated clinically to vary from mild to moderately severe. Buprenorphine
abuse and addiction among individuals not in treatment have been reported in countries where it is
widely avatilable, as evidenced by published reports in the public domain. Drug craving has been
reported after discontinuing use of buprenorphine, which in some patients resulted in the peed to
resume use of heroin. This craving is indicative of psychophysiological dependence. Individuals
dependent on buprenorphine can easily return to heroin use and vice versa. In addition, data
show that buprenorphine is appealing as a drug of abuse in recreational drug users (including in
youth). Finally, 20 percent of newborns to mothers in treatment with buprenorphine substitution
for opiate dependence have exhibited an abstinence syndrome severe enough to require treatment.

FDA therefore recommends that buprenorphine be rescheduled from Schedule V to Schedule IT1.



' 777 “Recoramendation to Reschedule Buprenorphune ~

" 2T
from Schedule V to Schedule I1I of the CSA

REFERENCES

Amass, L., Bickel, W. K., Higgins, S, T., Hughes, J. R. (1994). A preliminary mvestigation of
outcome following gradual or rapid buprenorphine detoxification. J. Addict. Dis., 13(3):33-45. -

Arditti, J., Bourdon, J.H., Jean, P., Landi, H., Nasset, D., Jouglard, J., Thirion, X. (1992).

Buprenorphine abuse in a group of 50 drug-use abusers admitted to Marseilles Hospital. Therapie,
47(6): 561-2.

Aurjacombe M. (1997). Buprenorphine use in France: background and current use. In: Ritter A,
Kutin J, Lintzeris N, Bammer G ed. Expanding treatment options for heroin dependence in
Victoria: buprenorphine, LAAM, naltrexone and slow-release oral morphine. New

pharmacotherapies project - feasibility phase. Fitzroy, Victoria: Turning Point Alcohol and Drug
Center Inc., 73-80.

Banys P., Clark H. W, Tusel D. J,, Sees K., Stewart P., Mongan L., Delucchi K., Callaway E.

(1994). An open trial of low dose buprenorphine in treating methadone withdrawal. J. Subst.
Abuse Treat., 11(1):9-15.

Barnard M, Forsyth A, McKeganey (1996). Levels of drug use among a sample of Scottish
school children. Drugs: education, prevention and policy, Vol. 3, (1),81-89.

Basu, D., Varma, V.K. and Malhotra. A.K. (1990). Buprenorphine dependence: a new addiction
in India. Disabilities and Impairments, 3: 142-146.

Baumevieille M., Haramburuy, F., Begaud, B. (1997). “Abuse of prescription medicines in
southwestern France, Ann. Pharmacother., 31: 847-850.

Bedi, N.S., Ray, R, Jain, R. and Dhar, N.K. (1998). Abuse liability of buprenorphine- a study
among experienced drug users. Indian Journal of Physiology and Pharmacology, 42: 95-100.

Benos J. (1983). A case of secondary buprenorphine (Temgesic) dependence. Nervenarzt.
54(5):259-61.

Bickel W. K., Amass L., Crean J. P., Badger G. J. (1999). Buprenorphine dosing every 1, 2, or 3
days in opioid-dependent patients. Psychopharmacology (Berl). 146(2):111-8.

Bickel, W.X_, Stitzer, M.L., Bigelow, G E., Liebson, 1.A., Jasinski, D. R. and Johnson, R.E.
(1988). A clinical trial of buprenorphine: Comparison with methadone in the detoxification of
heroin addicts. Clinical Pharmacology and Therapeutics, 43: 72-78.

Bigelow, G. E. and Preston, K. L. (1992). Assessment of buprenorphine in a drug discrmmination
procedure i humans, NIDA Research Monograph, 121: 28-37.



" Recommendationto Reschedulé Buprenofphmne ~ =~~~ ~ =~ 77T 7 T T 2
from Schedule V to Schedule I of the CSA

Blom Y., Bondesson U., Gunne L. M. (1987). Effects of buprenorphine in heroin addicts. Drug
Alcohol Depend., 20(1):1-7.

—
Bouchez J., Vignau J. (1998). The French experience--the pharmacist, general practitioner and
patient perspective. Eur. Addict. Res. 4 Suppl 1:19-23.

Brunelle, J.V.E. (1998). Differences between general practitioner and addiction center prescribed
buprenorphine in substitution therapy in France. European Addiction Research, 4: 24-28.

Cathelin M., Vignes R., Viars P. (1980). Comparison between the side-effects of buprenorphime
and morphine in conscious man. Anesth Analg (Paris). 37(5-6):283-93.

Chakravarty K., Tucker W., Rosen M., Vickers M. D. (1979). Comparison of buprenorphine and
pethidine given intravenously on demand to relieve postoperative pain. Br Med J, 2(6195):895-7.

Chapleo, C.B., Reisinger, M. and Rindom, H. (1997). European update. Research & Clinical
Forums, 19: 33-38.

Chatterjee, A. (1996). Drug abuse in Nepal: a rapid assessment study. Bulletin on Narcotics,
47:11-33.

Chowdhury, A. & Chowdhury, S. (1990). Buprenorphine abuse. British J Addiction, 85: 1349-50.
Chowdhury, S. & Rahman, A. (1998). Pattern and trends of drug abuse in Dhaka, Bangladesh.

Report of the Asian Multicity Epidemiology Workgroup. Eds. Navaratnam V. and Bakar, A. A..
144-50.

Coggans, N., Shewan, D., Henderson, M. & Davies, J. B. (1991). The impact of school-based
drug education. Br. J. Addict. 86, 1099-1109.

Cohen J., Schamroth A., Nazareth 1., Johnson M., Graham S., Thomson D. (1992). Problem
drug use in a central London general practice. BMJ, 304(6835):1158-60.

Cowan A., Lewis J. W, Macfarlane I. R. (19772). Agonist and antagonist properties of
buprenorphine, a new antinociceptive agent. Br. J. Pharmacol. 60: 537-45.

Cowan A., Doxey J. C., Harry E. J. R. (1977b). The animal pharmacology of buprenorphine, an
oripavine analgesic agent. Br. J. Pharmacol. 60:547-54.

Cracowski, J. L., Mallaret, M., Vanzetto, G. (1999). Myocardial infarction associated with
buprenorphine. Ann Intern Med. 130(6):536 -7.



Re(?o'rmnencfanon tEFé—sc]'éHﬂEEu—f)f‘eﬁ(;rﬁﬁiﬁé_ Coo T T T T T I

from Schedule V to Schedule ITT of the CSA

Darke, S. & Ross, J. (1997). Polydrug dependence and psychiatric comorbidity among heroin
injectors. Drug and Alcohol Dependence, 48: 135-141.

Dore, G. M., Hargreaves, G., Niven, B. E., Cape, G. S. (1997). “Dependent opioid users
assessed for methadone treatment in Otago: patterns of drug use,” New Zealand Med. J., 162-5.

Dru, A. (1999). The impact of a public health policy, Justice, Volume 160.

Eissenberg, T., Greenwald, M.X., Johnson, R.E., Liebson, I.A. Bigelow, G.E. & Stitzer, M.L.

(1996). Buprenorphine’s physical dependence potential: agonist-precipitated withdrawal in
humans. JPET. 276: 449-459.

Eissenberg T., Johnson R. E., Bigelow G. E., Walsh S. L., Liebson I. A., Strain E. C., Stitzer M.
L. (1997). Controlled opioid withdrawal evaluation during 72 h dose omission in buprenorphine-
maintained patients. Drug Alcohol Depend. 45(1-2):81-91.

Farrell (1989). British Journal of Addiction, 84:1102.

Fischer G. Johnson, R. E., Eder, H., Jagsch, R., Peternell, A., Weniger, M., Langer, M.,

Aschaver, H. N. (2000). Treatment of opioid-dependent pregnant women with buprenorphine.
Addiction. 95: 239-44.

Foltin, R. & Fischman, M. (1956). Effects of methadone or buprenorphine on the subjective and
reinforcing effects of intravenous cocaine in humans. JPET. 278: 1153-64.

Forsyth, A. J. M, Farquhar, D., Gemmell, M., Shewan, D, and Davies, J. B. (1993). “The dual

use of opioids and temazepam by drug mjectors in Glasgow (Scotland),” Drug & Alcohol
Dependence, 32: 277-80.

Frischer, M. (1992). “Estimated prevalence of injecting drug use in Glasgow,” Br. J. Addiction,
87:235-43.

Fudala, P. I, Jaffe, J. H., Dax, E. M., Johnson, R. E. (1990). Use of buprenorphine in the
treatment of opioid addiction. I1. Physiologic and behavioral effects of daily and alternate-day
administration and abrupt withdrawal. Clin Pharmacol Ther, 47(4):525-34.

Fudala P. J, Yu E., Macfadden W., Boardman C., Chiang C. N. (1998). Effects of buprenorphine
and naloxone in morphine-stabilized opioid addicts. Drug Alcohol Depend. 50(1):1-8.

Gal, T. J. (1989). Naloxone Reversal of buprenorphine-induced respiratory depression. Clin.
Pharmacol. Ther., 45, 66-71.

Gaulier, JM, Marquet, P., LaCassie, E., Dupuy, JL, LaChatre, G. (2000). Fatal intoxication
following self-administration of massive dose of buprenorphine. J. Forensic Sci. 45(1):226-8.



~ Recommendation 1o Reschedule Buprenoiphme™ ~ ~~ ~ 0 7 T 77
from Schedule V to Schedule Il of the CSA

Ghodse A. H. (1987). Analysis of epidemiological data on agonist-antagonist analgesics. Drug
Alcohol Depend. 20(4):375-83.

Gourarier L., Lowenstein W, GisselbréchE‘M., Chauveau J. M., Haas C., Durand H. (1996).

Withdrawal syndrome in 2 drug addicts after intravenous injection of buprenorphine. Presse Med.
25(27):1239-40.

Gray, R.F., Ferry, A. & Jauhar, P. (1989). Emergence of buprenorphine dependence. British J
Addiction. 84: 1373-1374.

Greenwald M.K_, Johanson, C & Schuster, C.R. (1999). Opioid reinforcement in heroin-

dependent volunteers during outpatient buprenorphine maintenance. Drug Alcohol Dependence.
56: 191-203.

Griffin S, Peters A, Reid M. (1993). Drug misusers in Lothian: changes in injecting habits 1988-
90. BMJ, 306 (6879).693.

Gruer L, Cameron J, Elliot L. (1993). Building a city wide service for exchanging needles and
syringes. BMJ. 306(6889):1394-7.

Hakkarainen, P. and T. Hoikkala (1992). Temgesic: Gullible Doctors, drug addicts in disguise.
Nordisk Alkohol Tidskrift 9(5):261-274.

Hammersley R, Cassidy MT, Oliver J.(1995). Drugs associated with drug-related deaths in
Edinburgh and Glasgow, November 1990 to October 1992. Addiction. 90(7):959-65.

Hammerseley, R., Lavelle, T. & Forsyth, A. (1990). Buprenorphine and temazepam-abuse.
British J Addiction, 85: 301-303.

Hand C. W, Ryan K. E., Dutt S. K., Moore R. A., O'Connor J., Talbot D., McQuay H. J.

(1989). Radioimmunoassay of buprenorphine in urine: studies in patients and in a drug clinic. J.
Anal. Toxicol. 13 (2):100-4.

Harper, 1. (1983). Temgesic abuse. New Zealand Medical J, 96: 777.
Haydock, G. (1987). Buprenorphine abuse, Pharmaceut. Journal.
Huguet-Levet, E. (1995). Buprenorphine: its ambiguity. Ann Pharm Fr, 53(3): 124-30.

Jacobs, E. A., Bickel, W. K. (1999). Precipitated withdrawal in an opioid-dependent outpatient
receiving alternate-day buprenorphine dosing. Addiction. 94 (1), 140-1.



Recommendation to Reschedule Buprerotphine ~~ ~~ " T T T

from Schedule V to Schedule I of the CSA

Jasinski, D. R., Fudala, P. J., Johnson, R. E. (1989). Sublingual versus subcutaneous
buprenorphine in opiate abusers. Clin. Pharmacol. Ther. 45(5): 513-9.

Jasinski, D. R., Griffith, J. D., Pevnick, J., Clark, S. C. (1975). Progress report on studies for the
clinical pharmacology section of the Addiction research Center. 37th Annual Meeting, CPDD,
121-61. National Research Council, National Academy of Sciences, Washington, D.C.

Jasinski, D. R., Martin, W. R_, Hoeldtke, R. D. (1970). Effects of short- and long —term
administration of pentazocine in man. Clin. Pharmacol. Ther. 11, 385-403.

Jasinski, D., Pevnick, J. and Griffith, J. (1978). Human pharmacology and abuse potential of the
analgesic buprenorphine. Arch. Gen. Psychiatry, 35: 501-16.

Jeantaud, 1., Harambury, F. and Begaud, B. (1999). Maintenance treatment for opioid
dependence: survey of community pharmacies in southwestern France. Therapie, 54: 251-5.

Johnson, R. E., Cone, E. J., Hennuingfield, J. E., Fudala, P. J.(1989). Use of buprenorphine in the

treatment of opiate addiction. 1. Physiologic and behavioral effects during a rapid dose induction.
Clin. Pharmacol. Ther. 46(3): 335-43.

Johnson, R. E., Chutuape, M. A, Strain, E. C,, Waish, S. L. Stitzer, M. L. and Bigelow, G. E.

(2000). A comparison of levomethadyl acetate, buprenorphine, and methadone for opioid
dependence. NEJM, 343: 1250-7.

Jones H. E., Bigelow G. E., Preston K. L. (1999)." Assessment of opioid partial agonist activity
with a three-choice hydromorphone dose-discrimination procedure. JPET (3):1350-61.

Kintz, P. (2000). Deaths involving buprenorphine: a compendium of French cases. AAFS
meeting, Reno, Nevada.

Kosten T. R., Kleber H. D. (1988). Buprenorphine detoxification from opioid dependence: a
pilot study. Life Sci. 42(6): 635-41.

Kosten T. R,, Krystal J. H., Charney D. S, Price L. H., Morgan C. H., Kleber H. D. (1990).
Opioid antagonist challenges in buprenorphine maintained patients. Drug Alc. Depnd. 25(1):73-8.

Kuhlman, J., Levine, B., Johnson, R., Fudula, P. & Cone, E. (1998). Relationship of plasma
buprenorphine and norbuprenorphine to withdrawal symptoms during dose induction,
maintenance and withdrawal from sublingual buprenorphine. Addiction, 93: 549-559.

Kumar, M. S., W. Mandell, Shakuntala, and D. Daniels. (1995). Buprenorphine dependence

among injecting drug users in Madras City, India. Proceedings of the CPDD Annual Meeting,
Scottsdale AZ.

- s -



—~Recommendation o Reschedule Buprenorphine ~ ~ T 7T 0 T

26~
from Schedule V to Schedule IT of the CSA

Lapeyre-Mestre, M.; Damase-Michel, P; Adams, P. Michaud, J. L. (1997). Falsified or forged

medical prescriptions as an indicator of pharmacodependence: A pilot study. Montastruc, Eur J
Clin Pharmacol 52: 37-39.

Lavelle, T., Hammersley, R., Forsyth, A. & Bain, D. (1991). The use of buprenorphine and
temazepam by drug ijectors. J Addictive Diseases, 10: 5-14.

Lebedevs, T. (1985). Buprenorphine abuse. Pharmaceutical Jour. 541.

Levin FR, Fischman MW, Connerney I, Foltin RW. (1997). A protocol to switch high-dose,
methadone-maintained subjects to buprenorphine. Am J Addict. 6(2):105-16.

Liguori, A, Morse, W. & Bergman, J. (1996). Respiratory effects of opioid full and partial
agonists in rhesus monkeys. JPET, 277: 462-72.

Luis, S., Cami, J., Fernandez, T, Olle, J. M., Peni, J. M., and Torrens, M. (1992). Assessment and

management of opioid withdrawal symptoms in buprenorphine-dependent subjects, Brit. J.
Addiction, 87: 55-62.

Luis, S., Torrens, M., Castillo, C., Porta, M, and de la Torre, R. (1993). Consumption of
buprenorphine and other drugs among heroin addicts under ambulatory treatment: results from
cross-sectional studies in 1988 and 1990, Addiction, 83:1341-1349.

MacDonald F. C., Gough K. J,, Nicoll R. A., Dow R. J. (1989). Psychomotor effects of ketorolac
in comparison with buprenorphine and diclofenac. Br. J. Clin. Pharmacol. 27(4):.453-9.

Mannelli P., Jamuri L., Tempesta E., Jones R. T. (1993). Prediction in drug abuse: cocaine
interactions with alcohol and buprenorphine. Br. J. Psychiatry Suppl. (21): 39-45

Manner T., Kanto J., Salonen M. (1987). Simple devices in differentiating the effects of
buprenorphine and fentanyl in healthy volunteers. Eur. J. Clin. Pharmacol. 31(6): 673-6.

Mello N. K., Mendelson J. H. (1980). Buprenorphine suppresses heroin use by heroin addicts.
Science, 207 (4431): 657-5.

Mendelson J., Jones R. T., Fernandez 1., Welm S., Melby A. K., Baggott M. J. (1996).

Buprenorphine and naloxone interactions in opiate-dependent volunteers. Clin. Pharmacol. Ther.
60(1): 105-14.

Mendelson, J., Jones, R, Welm, S., Baggott, M., Fernandex, 1., Melby, A. & Nath, R. (1999).
Buprenorphine and naloxone combinations: the effects of three ratios in morphine-stabilized,
opiate-dependent volunteers. Psychopharmacology, 141: 37-46.



TTTRecommendationto Reschecule Buprenorphine ~~ ~ 7 ) C T T

from Schedule V to Schedule III of the CSA

Mendelson, J., Upton, R. A., Everhart, E. T., Jacob, P, Jones, R. T. (1997). Bioavailability of
sublingual buprenorphine. J. Clin. Pharmacol. 37: 31-7.

Moatti, J., Souville, M., Escaffre, N. & Qbadia, Y. (1998). French general practitioners’ attitudes
toward maintenance drug abuse treatment with bupreporphine. Addiction, 93: 1567-75.

Morgan, D., Cook, C.D., Smith, M.A. and Picker, M.J. (1999). An examination of the
interactions between the antinociceptive etfects of morphine and various mu-opioids: the role of
intrinsic efficacy and stimulus intensity. Anesth. Analg., 88: 407-13.

Mortrison, V. (1989). Psychoactive substance use and related behaviors of 135 regular illicit drug
users in Scotland. Drug and Alcohol Dependence, 23: 95-101.

Mudur, G. (1999). Abuse of OTC drugs nsing in South Asia. BMJ. 318(7183): 556.

Nath, R.P., Upton, R. A, Everhart, E. T., Cheung, P., Shwonek, P., Jones, R. T. and Mendelson,
JE. (1999). Buprenorphine pharmacokinetics: relative bioavailability of sublingual tablet and
liquid formulations. J.Clin. Pharmacol. 39: 619-23.

Niaz, K. (1998). Drug Abuse Monitoring System mn Rawalpindi/Islamabad. Report of the Asian
Multicity Epidemiology Workgroup. Eds. Navaratnam, V and Bakar A.A., 151-160.

Nigam, A. K., Stivastava, R. P., Saxena S, Chavan B. S., Sundaram X. R. (1994). Naloxone-
induced withdrawal in patients with buprenorphine dependence. Addiction 89(3): 317-20.

O"Connor, J., Moloney, E., Travers, R. & Campbell, A. (1988). Buprenorphine abuse among
opiate addicts. British J Addiction, 83: 1085-1087.

O’Connor, P., Olevito, A., Shy, J., Tnffleman E., Carroll, K., Kosten, T., Rounsaville, B., Pakes,
J. & Schottenfeld, R. (1998). A randomized trial for buprenorphine maintenance for heroin

dependence in a primary care clinic for substance users versus a methadone clinic. Amer. J. Med.
105: 100-5.

Ohlver, J. S. Drugs and Dniving - The Scottish Scene.
http://plato.raru adelaide.edu.aw/T95/paper/s30p7.html

Orwin J.M. (1977). The effect of doxapram on buprenorphine induced respiratory depression.
Acta Anaesthesiol. Belg. 28(2): 93-106.

Orwin J. M., Orwin J., Price M. (1976). A double blind comparison of buprenorphine and

morphine in conscious subjects following administration by the Intramuscular route. Acta
Anaesthesiol Belg. 27(3): 171-81.



-7 TTRecommendation to Reschedale Buprenorphine ) TTooTT o e
from Schedule V to Schedule ITI of the CSA

Petry, N. & Bickel, W. (1999). Buprenorphine dose self-administration: effects of an alternative
reinforcer, behavioral economic analysis of demand, and examination of subjective effects. Exp
Clin Psychopharm, 7:38-48.

Pickworth W. B., Johnson R. E., Holicky B. A., Cone E. J. (1993). Subjective and physiologic
effects of mtravenous buprenorphine in humans. Clin. Pharmacol. Ther. 53(5): 570-6.

Pomerleau C. S., Pomerleau O. F., Namenek R. J., Marks J. L. (1999). Initial exposure to

nicotine in college-age women smokers and never-smokers: a replication and extension. J.
Addict. Dis. 18(3):13-9.

Preston, K.L., Bigelow, G. E., Liebson, 1. A. (1988). Butorphanol-precipitated withdrawal in
opioid-dependent human volunteers. JPET, 246 (2), 441-448.

Quigley, A. J., Bredemeyer, D. E. and Seow, S. S. (1984). A case of buprenorphine abuse, Med.
J. of Australia, 425-6.

Rainey, H. B. (1986). Abuse of buprenorphine,” New Zealand Med. Journal, 72.

Rance, M. J. (1979). Animal and molecular pharmacology of mixed agonist-antagonist analgesic
drugs, Br. J. Clin. Pharmacol. 7 Suppl 3: 281S-6S.

Reynaud M., Petit G, Potard D., Courty P. (1998). Six deaths linked to concomitant use of
buprenorphine and benzodiazepines. Addiction, 93(9):1385-92.

Richert S., Strauss A., von Armm T., Vogel P, Zech A. (1983). Drug dependence of
buprenorphine. MMW Munch. Med. Wochenschr. 125(51):1195-8.

J. R. Robertson & A. B. V. Bucknall (1986). Buprenorphine: dangerous drug or overlooked
therapy? BMJ, 292, 1465.

G. M. Robinson, P. D. Dukes, B. J. Robinson, R. R. Cooke, and G. N. Mahoney (1993). The

misuse of buprenorphine and a buprenorphine-naloxone combination in Wellington, New Zealand.
Drug Alc. Depend. 33: 81-6.

Rosen M. 1., Wallace E. A., McMahon T. J,, Pearsall H. R, Woods S. W, Price L. H., Kosten T.

(1994). Buprenorphine: duration of blockade of effects of intramuscular hydromorphone. Drug
Alc. Depend. 35(2): 141-9.

Saarialho-Kere U., Mattila M. J., Palobheimo M., Seppala T. (1987). Psychomotor, respiratory and

neuroendocrinological effects of buprenorphine and amitriptyline in healthy volunteers. Eur. J.
Clin. Pharmacol. 33(2): 139-46.



-~ Recormenaton 1o Reschedule Bupreorphe " T T T o

297" TTeo - -
from Schedule V to Schedule IIT of the CSA

Sakol, M.S., Stark, C. & Sykes, R_ (1989). Buprenorphine and temazepam abuse by drug takers
in Glasgow- an increase. Br. J. Addiction. 84:439-41.

San L., Cami J., Fernandez T., Olle.J. M., Peri . M, Torrens M. (1992). Assessment and

management of opioid withdrawal symptoms in buprenorphine-dependent subjects. Br. J. Addict.
87(1): 55-62.

San L. Porta M. (1987). Un caso de abuso a la buprenorfina. Revista Clinica Espanola 181:288-9.

San L., Torrens M., Castillo C., Porta M., de la Torre R. (1993). Consumption of buprenorphine
and other drugs among heroin addicts under ambulatory treatment: results from cross-sectional
studies in 1988 and 1990. Addiction. 88(10): 1341-9.

Schmidt, W. K_, Tam, S. W., Shotzberger, G. S., Smith, D. H., Clark, R_, and Vernier, V. G.
(1985). Nalbuphine. Drug Alc. Depend. 14: 339-62.

Schuh K. J. & Johanson, C. E. (1999). Pharmacokinetic comparison of the buprenorphine
sublingual liquid and tablet. Drug Alcohol Depend. 56(1): 55-60.

Schuh, K.J., Walsh, S.L., Bigelow, G.E., Preston, K.L. & Stitzer, M.L. (1996). Buprenorphine,

morphine and naloxone effects during ascending morphine maintenance in humans. JPET. 278:
836-46.

Segui, J., Cascio, A., Aragon, C., Llovet, J. M., Soler, J. M. & Salvador, L. (1991). Prevalencia
del consumo de buprenorfina en una muestra de pacientes toxicomanos ambulatorios, Prevalence
of buprenorphine use in a sample of outpatient drug-addicts, Rev. Clin. Esp., 189: 14-17.

Segui J., Cascio A., Aragon C., Llovet J. M, Soler J. M., Salvador L. (1992). Buprenorphine

use, a bad prognostic indicator in drug dependence. Actas Luso Esp Neurol Psiquiatr Cienc
Afines, 20(1): 17-22.

Seow S. S., Quigley A. T, Ilett K. F., DusciL. I, Swensen G., Harrison-Stewart A., Rappaport
L. (1986). Buprenorphine: a new maintenance opiate. Med. J. Aust. 144(8):.407-11.

Shewan, D., Dalgamo, P., Marshall, A., Lowe, E., Campbell, M., Nicholson, S., Reith, G.,
Mclafferty, V, and Thomson, K. (1998). Patterns of heroin use among a non-treatment sample in
Glasgow (Scotland). Addiction Res., 6:3, 215-34.

Shintani S., Umezato M., Toba Y., Ya:imji Y., Kitaura K., Tani T., Ishiyama H., Kikuchi T., Mori
T., Nakai S., Watanabe K., Hiyama T. (1982). Pharmacological properties of buprenrophine, a
new analgesic agent. Part [I. Nippon Yakurigaku Zasshi. 79(3): 173-91.

Singh, R.A., Mattoo, S.K., Malhotra, A. and Varma, V.K. (1992). Cases of buprenorphine abuse
in India. Acta Psychiatr Scand, 86: 46-48.



--Recommendation to Reschedule Buprenorpone 77 77 7 T 0 TS T30

from Schedule V to Schedule IT of the CSA

Sopelana P, Dieguez A., Bautista L. (1992). Profile of drug addicts admitted to a hospital

detoxification unit during a four-and-a-half year period. Actas Luso Esp Neurol Psiquiatr Cienc
Afines, 20(2): 81-91.

-

Stimmel, B. (1991). Buprenorphine and cocaine addiction: the need for caution. J Addictive
Diseases, 10:1-4.

Strang, J. (1985). Abuse of buprenorphme. Lancet, 725.

Strang, J. (1991). Abuse of buprenorphine (Temgesic) by snorting,” BMJ. 302: 969.

Strain E. C., Preston K. L., Liebson 1. A_, Bigelow G. E. (1995). Buprenorphine effects in
methadone-maintained volunteers: effects at two hours after methadone. JPET 272(2): 628-38.

Strain, E., Walsh, S., Preston, K_, Liebson, I. & Bigelow, G. (1997). The effects of
buprenorphine on buprenorphine-maintained volunteers. Psychopharmacology, 129: 329-38.

Strain, E. C., Stoller, K. B., Walsh, S. L. and Bigelow, G. E. (1998). Buprenorphine/naloxone
combination tablet: Effects in non-dependent opioid abusers. CPDD annual meeting.

Swain, H. H. and Seevers, M. H. (1975). “Examination of new compounds for morphine-like
physical dependence in the rhesus monkey.” In Problems of Drug Dependence, 791.

Tallarida, R.J., Kimmel, H.L., Holtsman, S.G. (1997).Theory and statistics of detecting synergism
between two active drugs: cocaine and buprenorphine. Psychopharmacology, 133: 378-82.

Taylor, A., Frischer, M. & Goldberg, D. (1996). Non-fatal overdosing is related to polydrug use
in Glasgow. BMJ. 313: 1400-1401.

Thirion, X, Micallef, J, Guet, F, Delaroziere, J.C., Arditti, J, Huntsman, A, Sanmarco, J. (1999).
Psychotropic drug addiction and maintenance treatments: latest trends. Therapie, 54: 243-9.

Thorm, S., Rawal, and Wennhager, M. (1988). Prolonged respiratory depression caused by
sublingual buprenorphine. Lancet, 292: 179-80.

Tigerstedt 1., Tammisto T. (1980). Double-blind, multiple-dose comparison of buprenorphine and
morphine in postoperative pain. Acta Anaesthesiol. Scand. 24(6): 462-8.

Torrens M., San L., Cami J. (1993). Buprenorphine versus heroin dependence: comparison of
toxicologic and psychopathologic characteristics. Am. J. Psychiatry 150(5):822-4.

Tracqui, A., Kintz, P. and Ludes, B. (1998). Buprenorphine-related deaths among drug addicts m
France: a report on 20 fatalities. J Anal Tox, 22: 430-434.



- ECoRERdEtion 1o Reschedule BuprenopRe -~ 0 T T T

from Schedule V to Schedule Il of the CSA

Tracqui, A., Tournoud, C., Flesh, F., Kopferschmutt, J., Kintz, P., Deveaux, M., Ghysel, M.H,,
Marquet, P., Pepin, G. Jaeger, A. and Ludes, B. (1998). Intoxications aigues par traiternent
substitif a base de buprenorphine haut dosage. Presse Medicale, 27: 557-561.

Tyers et al. (1979). Antinociceptive actions of morphine and buprenorphine given intrathecally in
conscious rats [proceedings]. Br. J. Pharmacol. 66(3): 472P-3P.

‘I'yers et al. (1980). Further studies on opiate receptors that mediate antinociception: tooth pulp
stimulation in the dog. Br. J. Pharmacol. 70 (2): 323-7.

Tyers et al. (1985). Effects of opiates on urine output in the water-loaded rat and reversal by
beta-funaltrexamine. Neuropeptides. 5(4-6): 433-6.

Uehlinger, C., Deglon, J., Livoti, S, Petitjean, S., Waldvogel, D. and Ladewig, D. (1998).

Comparison of buprenorphine and methadone in the treatment of opioid dependence. -Eur Addict
Res, 4: 13-18.

Vanacker B., Vandermeersch E., Tomassen J. (1986) Comparison of intramuscular buprenorphine

and a buprenorphine/naloxone combination in the treatment of post-operative pain. Curr. Med.
Res. Opin. 10(2):139-44.

Vargas, E., Fernanadez, M. J., Ladero, J. M., Perez, J. (1987). Buprenorfina:un caso de abuso.
Anales de Medicina Interna, 4, 366.

Waal H. (1989). Buprenorphine (Temgesic)--a new agent for abuse. Tidsskr Nor Laegeforen,
109(12): 1326-7.

Walsh S. L., Gilson S. F., Jasinski D. R., Stapleton J. M., Phillips R. L., Dannals R. F., Schmidt
J., Preston K. L., Grayson R, Bigelow G. E,, et al. (1994a). Buprenorphine reduces cerebral
glucose metabolism in polydrug abusers. Neuropsychopharmacology; May; 10(3): 157-70.

Walsh, S.L., Preston, K. L., Stitzer, M. L., Cone, E. J., Bigelow, G. E. (1994b). Clinical
pharmacology of buprenorphine: Ceiling effects at high doses. Clin. Pharmacol. Ther.; 55:569-80.

Walsh, S. L., June, H. L, Schuh, K_ J,, Preston, K. L., Bigelow, G. E., and Stitzer, M. L.

(19952). Effects of buprenorphine and methadone in methadone-maintained subjects.
Psychopharmacology 119:268-276.

Walsh, S. L., Preston, K. L., Bigelow, G. E. and Stitzer, M. L. (1995b). Acute administration of
buprenorphine in humans: partial agonist and blockade effects. JPET, 274(1): 361-372.

Weinhold, L.L., Preston, K.L., Farre, M., Liebson, . A. & Bigelow, GE. (1992). Buprenorphine
alone and in combination with naloxone in non-dependent humans. Drug Alc. Depend.30: 263-74.



e e e e TN RTRFENGIBANE . T T T 7T

NGV URMMINUUGALIVIL VU ANVl wiateay & S5 gl S 25572 g oo

from Schedule V to Schedule I of the CSA

WHO (1993). “Drug ijectors in Glasgow: a community at risk? A report froma
multidisciplinary group” Health Bulletin 5 (16).

WHO Drug Information, 1988. Buprenorphine abuse. Advisory Notices, Vol 2., No. 2,

Winger, G. & Woods, J. (1996). Effects of buprenorphine on behavior maintained by heroin and
afentanil in rhesus monkeys. Behav. Pharmacol., 7: 155-9.

Wodak, A. D. (1984). Buprenorphine: new wonder drug or new hazard. The Medical Journal of
Australia, 140: 389-90.

Wood, P. 1., (1986). “Opiate dependence in West Yorkshire.” In Opioids — Use and Abuse, Eds.
J. Levy and K. Budd, Royal Society of Medicine Services International Congress and Symposium
Series No. 107. Published by Royal Society of Medicine Services Limited.

Woods, J. H. and Gmerek, D. E. (1985). “Substitution and primary dependence studies in
animals”, Drug and Alcohol Dependence, 14: 233-47.

Yanagita, T., Katoh, S., Wakasa, Y. and Olnuma, N. (1982). Dependence potential of
buprenorphine studied in rhesus monkeys. In Problems of Drug Dependence 1981, Proceedings

of the 43rd Annual Scientific Meeting, CPDD, National Institute on Drug Abuse, Research
Monograph Series 41, 208-15.

Zacny, J., Conley, K. & Galinkin, J. (1997). Comparing the subjective, psychomotor and
physiological effects of intravenous buprenorphine and morphine in healthy volunteers.
J Pharmacol Exp Ther. 282(3):1187-97.

R 7



